Hydroxyl radical generation by the tetracycline antibiotics with free radical damage to DNA, lipids and carbohydrate in the presence of iron and copper salts.
Tetracycline antibiotics caused the degradation of carbohydrate in the presence of a ferric salt at pH 7.4. This degradation appeared to involve hydroxyl radicals since the damage was substantially reduced by the presence of catalase, superoxide dismutase, scavengers of the hydroxyl radical and metal chelators. Similarly, the tetracycline antibiotics in the presence of a ferric salt greatly stimulated the peroxidation of liposomal membranes. This damage, which did not implicate the hydroxyl radical, was significantly reduced by the addition of chain-breaking antioxidants and metal chelators. Only copper salts in the presence of tetracycline antibiotics, however, caused substantial damage to linear duplex DNA. Studies with inhibitors suggested that damage to DNA did involve hydroxyl radicals.